Quantum dot as a drug tracer in vivo.
Quantum dots (QDs) have been applied to a wide range of biological studies by taking advantage of their fluorescence properties. There is almost no method to trace small molecules including medicine. Here, we used QDs for fluorescent tracers for medicine and analyzed their kinetics and dynamics. We conjugated QDs with captopril, anti-hypertensive medicine, by an exchange reaction while retaining the medicinal properties. We investigated the medicinal effect of QD-conjugated captopril (QD-cap) in vitro and in vivo. We also evaluated the concentration and the distribution of the QD-cap in the blood and the organs with their fluorescence. We demonstrate that the QD-cap inhibits the activity of ACE in vitro. The QD-cap reduced the blood pressure of hypertensive model rats. The concentration of the QD-cap in the blood was measured by using the standard curve of the fluorescence intensity. The blood concentration of the QD-cap decrease exponentially and QD-cap has approximately the same half-life as that of captopril. In addition, the fluorescence of the QDs revealed that QD-cap accumulates in the liver, lungs, and spleen. We succeeded in analyzing the dynamics and kinetics of small molecules using fluorescence of QDs.